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4 3* #9345 17 Iff » BHSfft 11 Iff 



[S7]M 

Rrw«ww«*M- i ±^%a»2(=^jn«BM)*s«ft 



& *] £r £ % 



|t l &£Mt*M»£ 2*Htt JL**f l 
i>^: ££J^^J^A&£ 2 1 

4£^, i£4±^# 1- 20000MPa. 

5.*M&**.*]** 1~3 %-&%->)$-%-*.8L, 
2- lOOPPm. 

7. 1 - 3* — *f*Mfc** Sl» 

8. 1 " 3 + tfft-M ft 

ii *t & %. a m, m. & a # #i % a a - >h a . 

9. l #^-t^M*^ tse. 

I^tE^l A4p-&ff-%«** A &#E*Jl B, SI^BA* 

#-#*1-#jA, ^k^^ 0. 2mmxlmm t# ^ # ^ -ftl^S 



12. 9 ~ 11 t## — * 

jat£.;&*t-t**fc#AsM|jM&; 

£iL«#A*~ft A« + *^ ******* 

13. **#MM£*****1-*A 
JL**4Mtt*/t.arftTiltt**tf 

wna^ir****^*^. J-tt-a-ft ****** 

2- lOOPPm. 

15. H «rif.#S-ft#-t£-? L *te. tHi^Ti^ 
AA#* tea^*.**£«*t-k**fcA*.tt*tt**t* 

16. ***L«*# 13- 15*.# — **Ti£*4*ft#*fc-*-*&. 
'tt^ ^ 1 - 20000MPa. 

17. 13~ 15 — *tf-SL**£-ft *# 

18. 13- 15 — * ft <fctt, *# 
«E^: *JK1 >h**ii*« J-^" 1 *i**P*l**-f BUM #ft£*i£.d 

19. 13" 15 t**«-*#****-*»* ,,± 



& * x A -«§ * ^ <& # * ^ & - * # A- 

20. i3#rii.#^6)#4±-? L 'fe.J&. #*-t*fUM t 

d^*M*-*t#h»A. 2mmxlmm J-*-* 

4. A 

22. 21 -ti£EJ£B<K>*h# 

23. 20 ~ 22 t^'&'-^^r^^-S-^^-'i^*^' 

fc**fc 

MM, &LtL1L1b 10 &- + * & ft 

24. -^^^^-f-tlftW****. *Wi^Ti® - © 

<Z>£_tifc<DttX#tt**fcit#t. A£-ti£®tfX>f ^T^stifl 
«. « J& # * A # * -t * © J- # # *!l # * «fc ^. « ft to *r ft x 

25. 24 flf***^**-******!**-**. 



& ft ft <|± ft *. #1 it * 

ft ft& ft &g.*n&xLitmi-& 

IC. LSI ^K&ftft&ft^m** ilk ft 
x,&$rty>rft*L&%-&&. 

^ #j M ft zr & *> & & 4* m ft * 3. ii ^ ft 3. m. ii «. * tT * *L 

« ftftte-ft «l J&*#:fc»T#4£. 
(1) -#$-ftft®.ft*LJ&, 1 



* %-%2-*Yi4&ft#L% 2 *t#4LA, £ 1 
2 iMM*# + £*--#*#***l"*- 

4^feiI&ifcSe.£&;te-£.£*t L . *» J- 

2 ~ lOOppm. 

(2) -ti£ ( l) 0r&tt£-fc#'ti**.Jfc. 

(3) .Life (2) J*ifc4&*«l******fe'4-««T.I-#***iifc# 
$ l 2 + J. 

( 4) -ti£ ( 1) + 1- 

2000MPa. 

( 5) _Li£ ( 1 ) - (3) t## — J^^rit^^< s J^ , t*-^^'^' * 

2 - 100PPM. 

( 6) -hit ( 1 ) - (3) t — *f 
ft. 

( 7) _ti£ ( i ) - (3) ^«r*^-$-AJf-*-f-*i*. * 

( 8) -ti£ (1) - (3) t ^ 



( 9) Jti£ ( 1) 0ri£.g-ft#'tt-^'tLJ&, #&Xi£jBUM tfcS.T 

^rj6ji5:5.^a^A4p*^^«E^A^r^|SI J */l.^a^ 1 B, 
«a*S, B 0. 2mmxlmm -fc*^ 

#^#.#a#, .ft J. £ is a J£ 

(10) Xi£ ( 9) #Ti££-l6j#'l£-^'iLl&, -tita**. B &SS^ A 

(11) -Lit ( 10) #ri£ -8- ft iiiEJ*. B 
EJS.A&S, «EJ£.Btf^##HI^. jL£M. 

(12) -ti£(9) ~ (11) ttf'fr-Mittf^&^'H-^'feiB!. 

-#*H£#, iS*^i$f#&#^;*_ti£E.4£ B. 

( Al)£ft#'l4*<feJfctf il^**Tit(D- 
<D#x^. 

®£a^i£®#x;ftf &&i±#t&Xif.®X^&jtLj& ) *fr*.t*4fe 

#. 



(A2) -hit (Al) 0r&^lS}#'l4-^%./&##Ii£^i*-. 

( A3) -ti£ ( Al) /*ri£.8-fc#4£^feJ&tf 

(A4) -t& (Al) /*Ti£#&fc#'l£^fc/&tf ^it^*, tf-tifc® 

a 3 *&^%,i&*M&-*P#&#*ri&a. 

a 6 b « S. 

a 7 £4L*BiilA*»E*B ttfc*. H. 
a 8 *4L#B*A*»K*B ******** -~*I*4B. 

a 9 «£fc#-i£^fej&tf a. 

a io*4t#;Mi«**£fc:fr*******&«*****B- 
a ii A^^ia.i±*^iL^*'#^^-^-^^-8-' i )^ , t i -^*.JS: ; fc 

***it^ii4M4 ***■*.***&**«. 
&.U«*-it 

a l *;M**£«t4*A#*+*rt— «*4*l*H. 81(a)* 
j£&&**a. a l ( b) *&a l ( a) #«&.-*■***** x - X i$r 

^^^•ip^^a. &a it. *si **fc^*t*i-# &**&&# 1 1. 

*-9-**tfl-#A** 2*KJLA#i.S.fc*l-. #J.»«Ufc-tf 

if} ltf#.&. 2 **•#.* 

2 ( a) *^a 1(a) *i|S]AJ&4L!&#a, Xi SI 2(b) *&**ta 2 



( a) #r*£- ft Y - Y *r&tf^afc*.« B. 2 t. 

2 ~ lOOppm. 

#4*. ^ A * 

#-=T to*>ii.itii>#.*' 

A^aaTrtftftTiHt*. b^mmm**-*.****- ft 

TCP (^Sfci'F^Sg) , DOP . #3?#.J&##*4 

*.-TJ*l^-NBS( «*J*- T~*$*8U&) . SBS( £T**- & 



^ it i& j& k jl & * £ ^ nq *t -f «, *. «. & * jl « * a ^ -jr a & & % 

m iki&ft **Bl. 2 /^tf Bl*i#.6<i# 3LT JL## L0~ 

lOOnm^i*. fi]*&# 10- IOOubA**.-*^****- 

4*., T 1. 2 #r 

AAJt 3 4M.. * 2 

J* 35 l Jfc**Mt*i»#* --T*#l&*.Jfc*f*h 

B#**«tf*fc#**«*# ******* + 
*S M>#**tfL#i4 — .*.*. ###*tjiL*f *p*:4*4*•&*^- 
&El##.&, iiitft-f-tilJ*- 2 3 ti. ^ftteJSI* 

^*#4t^flf*]TiSt4-. i4*T*a*it l******** 
2 *t***3. 



», ***i£-£>&ttJM*#Jt#iMM- 20000Mpa, 1 ~ 

2000MPa. S^l* 1 1 " 20000MPa, 

10~ 2000MPa. ittV, SL-fr® I 2 &&&& 3 

llW^iJLT, % 2 1~ 
30000MPa, 1000 ~ 20000MPa. 

te&io&xi±. as±ifc*#*+*iA io**-t. ■»* 

4S 1 2### 

10 4£^':i-£Jl:4'^;!5;£#- 
1000 - 5000MPa, 3000 - 20000MPa, £8fc:fcJ&#m# 
1000 ~ 4500MPa, & 8fc Jfc *t fl§ # 100 - lOOOOMPa, ttftm* 10 ~ 
lOOOMPa, 100~ 4000MPa, ft 200 - 4000MPa, 
0.5- lOOOMPa, fcgS4*Jfil# 100- lOOOOMPa, £.#.8*4*18 # 
10~ 3000MPa 

*X#tt*fc:JM***ttttft**-****** 2~ lOOppm, 



# 16~50ppm. 2ppni *t, f&fc&m, B^^-S. 

*it looppm at, ®*jjlJt 

£ It. 

;Mtfltt*fc#****** A *-** 25~ 200jim, 50" 
lOOnm. 25|m £ft#44^%J&tf ft^^T 7 ^^- 

iL4L*i± 200|im #S-fe*.EB-^l^. 

* *. «w <h> -ft- *» * *t * * * * * * - * + * * * W * *~ * * * 

(b). ( c) 3 ( a) ft-ftw^lLH. it 

Sj£*Bt, **"***«*tf*T«*J»H 3(C) 

a*<it^*isii.afc*4«j&*t««.*»*»H 3(b) &&4*&tt 

*Jfctt *.«**A*AW1fc#*k 



ffl 4 t# d) '*> 10° ~ 

* * «. a * x m ft & * * * •£ & # 6^ ^ & . 

B5(a)ii*tlM«a. a5(b)4.i*S5(a)Z-Z| 

A&M A #4f A#A^aisj<KiE 
^B(S5ti8Bi*i<l^). £i£igi&B & 
0. 2mmxlmm <tf -fc ^ # W# B E ^ ^ 

##-«*it:&tf^*t>&«*i^&. ^#:R-frtf*)^ lOmmxlOmmtf 
) SL7ir#f#] ft fiitL%--t, it IC # t 

$ fife- A -t«t *t*i£**tf*MH4) *jtt^^AE*B. 

il#iii±^£MA-L**'a«.B^^^, A 
&#B#^#- «* A 

ft -f- 4 W &if fid *] it * * . 

® *>S 9 ( a) 
^«t*t io i*^t4#*t*t#«A^tl^ ii ( 2 ** 
fa 12 ( l *t#^A#)4tJL,& ) , 



i #.&^ft 13 &&#.&<Kji$ra»g > .s.* 7 

jfc#K £S 9( a) £ft# 10^4LJi>Sr 12 JLtoXftm., lit ft*-* ft* 

a i*. e 4-* ^.*t^<s] # £ fri . 

^faj^pfe^^^-^^&jfc^lij^a^.^ 12 

— 4Mfc, ^jk&gfcftBM'fr. 89(b)^i*e- 

ft-fcjfc*lfSI6*|.?F-i&. &m — B-t^stft** 10 ;J»-t^ft. j&>K 

^@ 9( b) /^^it^&^^&^&^tf 
<<L##&B 9 ( a) J&flSlS E 

<D£*, *»aio0r^, te-ifr&®ft#tf \\*nM 

-£-ft#'J£-^'fe.J&. 15 ^jEjsr^&tf, 16 

fe?*f«6<|77*^a 10;$7-Mffl*^S*$*£-. *ftT«*.i£# 
ft + , ft tflfrftft**-** 



&A, #^^#-ii«-f L «fcii.^ tfjfcppi&A-f-tfrii^fc 

^JS. «/l ¥} A it * * i§ # & # £ #4l-'l±A t ^-Jlfc-^ * « 
T AAA** tf- 1 -*' **T*AA 

10~ 200nm, £*f 20nm~ lOOjim. 

AAA Att**. AJB#*«4H*#*. 

#]AA ( SAAA) . &**AA ( -f AAA) HiA^S*** 
* )?t A # + * A * * * ** * * A*** m ^ tf * * * * * 

#&Bx*S&#, *t#A 10~ lOO^m, itif ^ 20~ 50mn. 

iE>B9 9(a). (b)A#A«*#. AAA*&**h***A 
B 9(a) i^ti^ (12) *l£-?-A&# (***> - * 

AAA** l AAfl-T, AAA*4>&itft#ftftft*r** 
AAA 6 *A*.. 
*ATi*A«AA«**S. 
ASttAttttAA^A ( Spindle ) 

( flyer) . AA*r#flAA«A-t« — #-AA-*A&A# — A* iC 

*A**t-fc* * A 

ARiliAAA/^ttAAAA, A*A*A^*A#*hA*Aia«ft 

AA. «A*T«a & **Jt. A 
^#4*^«feAtf 4-feAA#A#&£^A&#Atf A. 

&gfc£A ( A*AAH*&AAA*A. -5 l Arttf &A#£ ) - 
AA ( -5AA#& ) ^&A»A^A4&B #.g-t6):^^A^'feAtfA + 
i£i^*Jt. -«*»3&A«*h^*40Bin tf>A&9£i, WAftltA* 50mn- 
200mm, 10mm - 30mm A 



1 1 



X. 

3r - 300t: A*, *^*ijf>A so- 300t; A*. &<ft%$L*Y 
ApB-^tS-ilLT, 1 - lOOKg/cm'A*. 2 - 20Kg/cm s 

PJ. 

50^m #^i6j#'!±-^4LJ&-fc^&#]i£ 
A. Be 1. 2 A A*-** 

Jt*K .«*t« Ut*h«*»T itit*»*** 



12 



2 i S#t***tf t'«.*.-fc**4##** 2 «*t«4t 

B64^&. £****«&#« H#«*Jt*ft. l*ft 
ftH&#«#*Ttt*4M*#*ftft«*M 1 h iii±ii#^iC, 

*g£&^# i. 2 ft -t***r, a 7 

jst*aft a ftBKft b «4*hfl«4#*. 

K * B «.« *4 * «. T M * 

l 

-ffcffl 2 ##*4*t**4*fc#*fc iiit4t*h»*35|iB*44B 
*l4Lft4tJU|t«t***t» ( A - 100. 9 ^/^.SfeiE/fe. #<I4 

^•lOOOMPa). ^A^^Sfim A&*h**85|Ui 
f£^i£. 300mm. *r « * #■ * 

30Bmx30m» jt*^rtjt*^*^«*1-«*tifltfi-*«.*J«**. 

^A#v&64f-#J**& 3500 &. ^^>&*: 150A( £r 
64#Jl*4 12mm) &£&ffl. 

&##S|LM#*^&ffi-k 300 1: T— — 60kg/cm 2 T 

*Jf*JSa. *M ***** ft 

#4*^^^*t#i-^ft < j* t<***«4-f- 

A #**ft ft J^tf*!******* 300mmx 



13 



M) 12mm. 10mm JL&ft-fr'V-Jr fcfttf^ AtftfNS:. 

**-*r#x. #fjftfi#^# 
300mmxl2mm, #&0. 1mm ft £-$L*R #) feft. 

#«S-i&j#4£fti4i± TMA ( &4M*^#r) ^a-st^^ft^'I*-^ 
*ft«£-#.«flMi *ftat*f«H*.f* tf *, 

HOOMPa, &#flfc£l£# 60ppm. 
2 

£$L$.mHffi ( * A** ✓ 7 4 I- . B*»*l. flM*+ 1700MPa) 
J|s.tt&*fc#'l 1 + xj- 

1001C. Bfc-*4L*h #4 1 ;F*2t# 

**. « « -a- *i *«i± * af *i * *j ft ***** * # 

1800MPa, AHII^**A 50ppm. 
3 

JfjfL4*SI ( 4 #IZL# - 6 2MPa) 

lOOt:. lifr*4L*h, J84**«lB#«**«ftW*« 
1*1 ******* AM*** 2. lHPa. 

90ppm. 

4 

x.A,3-tf, * y ( #.) , i f 3 - h YL980. 3t*t 3000MPa ) ^ & 
5jim £*i4M**.**ft < H *l« PKHM, 

^•500MPa) ^A#jt25>ini tf&jL^. ffl i£#&*£ * M A-5 * 
1 *£«l^*T*Wli4*'*a 
A*. 150C £#,#1 1 R#, 4l.*iJtflF*.£. ■«#*-*)**** 

ft. 4M**"*-fc****ft**J**** 30MPa, 80ppm. 
£;jfc-fcl 5 

+ 4 *Att#M, 2 

>gr, a 1 /**#&****!*****■ ^^h^:<t»35|ini 

J8A*t» ( *.U y a - ^ JCR6115, AMI* lOMPa) *A 

%-J$L 5jim #;gtJ.>&. &*MH**ftji.A-k*I*f 4M*» ( YL980) , *I*t 



ioo &fr>*f%%r&to#i 60 ^M^-tetf 

^fUfcj£, <fc#'l£M£# 20000MPa. JfH* £ 1 

tii-t«A^i 25^10 6^^A>&. m & ft &.%&5**>m i 

^S'Jtf £-6l:?f-'l£-5 L <fe.J&##'l£^# 16000MPa, 30PPm. 

t*4*LaAf**itft-t«A#*J&. *i4it 200TC3 *Bfr 

■It. 

« A A A*. 5 T #1 £ ffl « . 

iff.*., SM^ffill'J^A, fell ft J* 6 £&^*ftf.£r#lT#'l4. 
£*« 6 

*t»*f B. l*TS*t 

tiJg&iU;&tfjH-JF(.£--& 300mm. 8mmx30mnu J£ Sfc *f & ^ A 

( il'f ) . 4^.^J|-*-^ 2mm ( 24 A > 

Jj£**J 1 — 4Mb 7 

^fi*.*^f.-S'=H'*r*^^^+ 300mmx8mm 3& ( tft 

A^^^^E^A, EL* B. £ff *#^E* A 



A =*P# 300mmx# 2mm K*£ B 300mmx8mm tf-fc*^, 

300mmxl2mm, 0. 1mm. ft # # <K» -8-6) 

£###.1*4^ 3000MPa, &J$*fc * lfc# 25PPm. 
7 

************ AM*** l0 °P a ' 

l7PPm. 

248nm ft KrF &«U*# + *-t«**'* 40>im ttltiHL, 

ft*ft*rta*. ^.^-ii^L^^rJfe^at^t**.. 2A, *» 

S ii ( b) #r*, Itft^MlttiMMa-f « 2 ft 

flt. 

+ # 3000MPa, 

4fc# 21ppm. 

*»g u(a) ur«ftjB 6. 7 $y?#s-6j#4£-? L *.& 20, 

fc-f 21 22 i«A+ * >S 

11 ( b) /*r*. fl***.*! 1 20A 
21 4MM 22 i^A* 

5ttii*^^^^.S. ( > ■» - 50TC/5 ^ - 150TC/5 

1 ^«fffltfi- TCT*li*„ «L*4 £ 400 *## 

mm&.£, rtl«.«W 10 *# 4 ^#&<K>^-^-fr 



% A T *t * -& #} * # ^ T # *fc # # A . 

i4 it * * 91 ^ M it * & fife # £ £ it * -8- ft * *t * * • 

m**H*t*« + A8^+** 209542 9 
-^-t^lt*? 117244 -fr#i5r*.*fe, 
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